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that associate with increased 99mTc-DPD uptake in ankle joint osteo-
arthritis (OA)
Methods: Six patients (mean age 63, range 52–73) scheduled for total
ankle replacement due to OA received preoperative 99mTc-DPD SPECT/
CT scanning. Osseous uptake was scanned four hours after intravenous
administration of radiotracer (740 MBq). The American Orthopedic Foot
and Ankle Score (AOFAS) and visual analog scale (VAS) were used for
clinical evaluation of function and pain. Intra-operative distal tibial and
talar resections were harvested and immediately ﬁxed. Using SPECT/CT
scans for guidance, standardized tissue samples (5  5 mm) were taken
from areas with and without 99mTc-DPD (assessed by SPECT) and
subchondral bone sclerosis (assessed by CT), respectively. Sagittal his-
tological sections were stained with haematoxylin and eosin (HE),
Safranin-O and van Gieson`s stain for evaluation of tissue morphology.
Osteoclast activity was visualized using staining for tartrate-resistant
acid phosphatase (TRAP)
Results: Preoperative AOFAS score and VAS were 40 15 (range 20–56)
and 7.5  0.84 (range 7–9), respectively. The spatial distribution of
SPECT/CT-positive lesions was heterogeneous, with hotspots located in
four tibial and two talar resections at an average depth of 1.04  1.34
mm beneath the subchondral bone plate. Radiotracer uptake was
exclusively found in areas displaying subchondral bone sclerosis, while
tracer-negative areas were both nonsclerotic and sclerotic. Severe car-
tilage degeneration was apparent (median Mankin score 7.5, range 2.0–
10), but failed to signiﬁcantly correlate with increased radiotracer
uptake (r ¼ 0.549, p ¼ 0.2). HE staining revealed marked inﬁltration of
subchondral marrow spaces by ﬁbrovascular tissue. Large numbers of
bone-lining osteoblasts were detected in areas with increased 99mTc-
DPD uptake (Fig. a). Van Gieson`s staining showed that osteoblasts were
surrounded by randomly organized collagen ﬁbers, which indicates
woven bone formation as a result of rapid osteoid production (Fig. b).
Osteoblast presence was signiﬁcantly correlated with radiotracer
uptake (r ¼ 0.60), collagen deposition (r ¼ 0.83) and degree of cartilage
degeneration (r ¼ 0.85). De novo bone tissue was devoid of osteoclast
activity (Fig. c), which suggests arises from pure intramembranous bone
formation rather than remodeling from pre-existing subchondral bone.
Conclusions: Osseous uptake of bone-seeking 99mTc-DPD tracer in
human ankle OA is due to intramembranous bone formation. Lack of
osteoclast activity might impair the therapeutic efﬁcacy of anti-
resorptive drugs in this joint. SPECT/CT imaging is crucial for diagnosis
and planning surgical interventions in ankle OA.
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MAGNETIC RESONANCE IMAGING SCORING OF AN EXPERIMENTAL
MODEL OF OSTEOARTHRITIS IN THE EQUINE CARPUS
A.D. Smith y, A. Morton y, P. Colahan y, M. Winter y, S. Ghivizzani z,
M. Brown y, J. Hernandez y. yUniv. of Florida Coll. of Vet. Med., Gainesville,
FL, USA; zUniv. of Florida Coll. of Med., Gainesville, FL, USA
Purpose: The equine carpal osteochondral fragment model has been
used translationally for osteoarthritis (OA) research in humans. Mac-
roscopic and histological evaluations of the pathologic changes identi-
ﬁed using terminal studies have previously been reported, however,
little is known about the progression of pathological changes that occur
following creation of the osteochondral fragment. Magnetic resonance
imaging (MRI) is non-invasive and allows three-dimensional imaging of
all joint components. Semi-quantitative MRI scoring systems have been
used to characterize joint disease and reliably predict progression of OA
in other species. The purpose of this study was to document the pro-
gression and severity of pathological changes in an experimental equine
carpal OA model using MRI.
Methods: Ten healthy, treadmill conditioned, adult horses free of
lameness and radiographic signs of carpal disease were used in the
study. On day 0, an osteochondral fragment was created in one middlecarpal joint (OA) and the contralateral joint (control) was sham-oper-
ated. On day 14, horses resumed exercise on a high-speed treadmill until
the completion of the study (day 70). MRI examinations were performed
in a 1.5 Tesla unit (Toshiba Titan, Japan) under general anesthesia using
standard imaging sequences including sagittal and axial proton density
(PD), sagittal and dorsal PDwith fat suppression, dorsal T2, axial T2 short
tau inversion recovery (STIR), and dorsal spoiled gradient echo with fat
suppression. A semi-quantitative whole organ scoring system, adapted
for use in the equine middle carpal joint, was used to score each joint on
days 0 (prior to induction of OA), 14, and 70 by three blinded inves-
tigators (a large animal surgeon, a veterinary radiologist, and a large
animal surgery resident). The cuboidal bones of the middle carpal joint
were divided into 9 articular sub-regions (2nd and 3rd facet of the radial
carpal bone, 3rd and 4th facet of the intermediate carpal bone, ulnar
carpal bone, 2nd carpal bone, radial and intermediate facet of the 3rd
carpal bone, and 4th carpal bone). Each sub-region was assessed for
presence of cartilaginous defects (0–3), distribution (0–3) and intensity
(0–3) of bone marrow edema-like lesions (BML), subchondral bone
irregularity (0–4), subchondral bone sclerosis (0–3), and osteophyte
formation (0–3). Abnormalities needed to originate from the middle
carpal joint to be scored. Soft tissue structures associated with the
middle carpal joint including the lateral and medial collateral ligaments,
dorsal medial intercarpal ligament, and lateral and medial palmar
intercarpal ligaments, were assessed separately and graded as normal
(0) or abnormal (1). Osteochondral fragments were scored based on
number (0–3) and size (0–3). Lastly, effusion and synovitis were scored
and graded on a scale from 0–3 each. A maximum cumulative score of
188 was possible. If there were a discrepancy between the investigators
about an assigned score in the MRI images, a ﬁnal score was assigned by
consensus opinion. Continuous datawere expressed asmean standard
deviation. Each score was compared between and within groups at the
different time points using the non-parametric Wilcoxon sign rank test
with signiﬁcance set at P < 0.05.
Results: On day 0, no differences were noted between OA and control
joints. When comparing OA joints on day 0 and day 14, there were
signiﬁcant increases in both distribution and intensity of BML in both
the 2nd and 3rd facet of the radial carpal bone, osteochondral fragment
number and size, effusion, and total scores. Osteophyte formation scores
of the 2nd facet of the radial carpal bone were signiﬁcantly increased in
OA joints on day 70 when compared to day 0. Osteophyte formation,
cartilage abnormality, and subchondral bone irregularity scores of the
3rd facet of the radial carpal bonewere signiﬁcantly increased on day 70
compared to days 0 and 14 in OA carpi. Third carpal bone cartilage
abnormalities scores and synovitis scores were also signiﬁcantly
increased on day 70 compared to days 0 and 14 in OA carpi. BML dis-
tribution and intensity scores in both the 2nd and 3rd facet of the radial
carpal bone and osteochondral fragment number and size were sig-
niﬁcantly decreased on day 70 when compared to day 14 in OA carpi.
Conclusions: A semiquantitative MRI scoring system identiﬁed acute
and chronic pathological changes in an established model of OA in the
equine carpus. These results show that MRI could play a role in helping
deﬁne the onset and progression of post-traumatic OA following acute
joint injury. MRI also shows promise for potential use as a biomarker in
future equine models of OA.
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MICRO-STRUCTURAL BONE VARIATIONS ASSESSED BY MICRO-
COMPUTED TOMOGRAPHY OF THE MEDIAL TIBIAL PLATEAU IN
HUMANS WITH AND WITHOUT OSTEOARTHRITIS AT DIFFERENT
LOCATIONS
S. Touraine, L. Laouissert, V. Bousson, J-D. Laredo, C. Chappard. CNRS-
UMR 7052, Laboratoire B2OA, Universite Paris-Diderot, Sorbonne Paris
Cite, Paris, France
Purpose: The aim of the study is to determine the inﬂuence of osteo-
arthritis on the subchondral bone microarchitecture in terms of depth
in different locations of the medial tibial plateau.
Methods: Twenty four non-embalmed and unpaired (left) human
knees were obtained from a population of 14 (58.3%) women and 10
(41.7%) menwith a mean age of 85.4 years 8.57 and 82.7 years 11.54
respectively. The specimens were radiographed and categorized in
knees without or with radiographic osteoarthritis in themedial femoro-
tibial compartment (OA- and OAþ respectively) using the Kellgren-
Lawrence grading scale (OAþ for grade  2). After dissection, 3 cali-
brated vertical samples of each medial tibial plateau (7mm in diameter,
Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489S28610 mm in length) were performed in the posterior (S1), inner (S2) and
lateral (S3) region. Samples were defatted using supercritical CO2 and
scanned at micro-CT (SkyScan 1172, Brucker, Belgium) using the fol-
lowing parameters: 80 kV, 100 mA, pixel size 10.23 mm. A segmental 3D
analysis of the sub-chondral bone was performed every 1 mm from the
sub-chondral plate to a 10-mm depht (10 layers of analysis). For each
layer of analysis, the following structural parameters were measured:
Bone Volume/Total Volume (BV/TV, %), trabecular number (Tb.N, 1/
mm), trabecular thickness (Tb.Th, mm), trabecular separation (Tb.Sp,
mm), trabecular pattern factor (Tb.Pf, unitless), structure model index
(SMI, unitless) and degree of anisotropy (DA, unitless). Using ANOVA or
Kruskal-Wallis tests followed by a post-hoc multiple range test, results
were compared for each sample between the 10 sub-chondral layers as
well as between samples from the same tibial plateau. A comparison
between OA- and OAþ knees at the same location (S1, S2, S3) was also
performed by a t test or Mann-Whitney test.
Results: Osteoarthritis was radiographically visible in the medial fem-
oro-tibial compartment in 10/24 (41.7%) knees. Multiple comparison of
the 10 sub-chondral layers showed that, compared with the 1st sub-
chondral layer, the BV/TV was signiﬁcantly decreased (p < .0001) from
the 5th mm in both OA - and OA þ knees.
For OA- knees:
1) in the posterior region (S1), no signiﬁcant changes of structural
parameters were observed except for an increase of the DA from the 7th
mm (p < .0001)
2) in the inner region (S2), signiﬁcant changes occurred from the 5th
mm for SMI and DA (p < .0001) and from the 7–8th mm (p < .0001) for
the other structural parameters (Tb.N, Tb.Th, Tb.Sp, Tb.Pf)
3) in the lateral region (S3), signiﬁcant changes occurred from the 4th
mm for the Tb.N (p< .0001) and Tb.Sp (p¼ .0005) and from the 6th mm
for the DA (p < .0001). For OAþ knees:
1) in S1, signiﬁcant changes were observed for the SMI (5th mm, p <
.0001), Tb.Pf and DA (8th mm, respectively p ¼ .001 and <.0001)
2) in S2, signiﬁcant changes were observed from the 8th mm for the
Tb.N (p ¼ .0002), Tb.Th, Tb.Pf and DA (p < .0001)
3) in S3, signiﬁcant changes occurred from the 5th mm for Tb.N (p ¼
.0004) and from the 7thmm for Tb.Pf (p¼ .0003), SMI (p¼ .009) and DA
(p < .0001).
The comparison between the 3 regions of samples showed no sig-
niﬁcant differences in structural parameters between S1 and S2 in both
OA- and OAþ knees. Signiﬁcant differences were observed between S1
and S3 regarding the Tb.N, Tb.Th, Tb.Sp, Tb.Pf and SMI in OA- knees and
regarding Tb.N, Tb.Th, Tb.Sp, Tb.Pf in OAþ knees. Signiﬁcant differences
were observed between S2 and S3 regarding the Tb.N, Tb.Sp, Tb.Pf in
OA- knees and regarding Tb.N, Tb.Th, Tb.Sp, Tb.Pf in OAþ knees.
Conclusions: The signiﬁcant changes in sub-chondral bone structural
parameters of medial tibial plateaus appear between the 5th and 8th mm
in depth suggesting that bone inﬂuenced by the joint is likely to be
comprised between the sub-chondral plate and this limit. OA changes
do not affect differently the posterior and inner regions of the plateaus
regarding the structural parameters of the sub-chondral bone but
changes are signiﬁcantly different between the posterior and inner
regions on one hand and the lateral region of the plateau on the other
hand.
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OSTEOARTHRITIS OF THE KNEE: MUTLI COMPARTMENTAL OR
COMPARTMENTAL DISEASE?
M. van der Esch y, D.L. Knol z, I.C. Schaffers x, D.J. Reiding x,
D. van Schaardenburg k, J. Knoop y, L.D. Roorda y, W.F. Lems{,
J. Dekker#. yAmsterdam rehabilitation research centre Reade,
Amsterdam, Netherlands; zVU Univ. Med. Ctr., Dept. of Epidemiology
and Biostatistics, Amsterdam, Netherlands; xReade, Ctr. of Rehabilitation
and Rheumatology, Dept. of Radiology, Amsterdam, NETHERLANDS;
kReade, Ctr. of Rehabilitation and Rheumatology, Dept. of Rheumatology,
Amsterdam, Netherlands; {Reade, Ctr. of Rehabilitation and
Rheumatology, Dept. of Rheumatology. VU Univ. Med. Ctr., Dept. of
Rheumatology, Amsterdam, Netherlands; #Amsterdam rehabilitation
research centre Reade. VU Univ. Med. Ctr., Dept. of Rehabilitation Med.,
EMGO Inst. for Hlth.and Care Res., Dept. of Psychiatry, Amsterdam,
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Purpose: Knee osteoarthritis (OA) has been conceptualized as a multi-
compartmental disease, as a compartmental disease, or as a combina-
tion of these two disease processes. The aim of the study wastodetermine the associations between four radiographic features (joint
space narrowing, osteophyte formation, sclerosis and cysts) across and
within the three knee compartments (medial tibiofemoral, lateral
tibiofemoral and patellofemoral compartment) in knee OA.
Methods: Data from the Amsterdam Osteoarthritis Cohort were used.
In 298 patients diagnosed with knee OA, radiographic features were
examined in three knee joint compartments. Radiographic features
were scored according to standardized scoring methods. Factor analysis
was used to examine associations between the four radiographic fea-
tures, across and within compartments.
Results: A bifactor model showed a general multi compartmental fac-
tor: 10 out of 12 radiographic features across the entire joint were
associated with the general factor. The bifactor model also showed
three compartmental factors - one for each compartment: joint space
narrowing, sclerosis and to a lesser extent osteophyte formation were
associated with these compartmental factors.
Conclusions: These ﬁndings suggest a multi-compartmental disease
process in the knee, characterized by associations among features
across the entire joint, as well as compartmental disease processes in
each knee compartment, characterized by associations among features
within speciﬁc compartments. Longitudinal studies are needed to
explore the possibility of the development from a compartmental dis-
ease to a multi-compartmental disease and the impact of contributing
factors on the development.
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CLINICAL FEASIBILITY OF TOMOSYNTHESIS TO EVALUATE BONE
REMODELING AFTER ROTATIONAL ACETABULAR OSTEOTOMY
T. Shiomi y, T. Nishii z. yOsaka Rosai Hosp., Osaka, Japan; zOsaka Univ.
Med. Sch., Osaka, Japan
Purpose: Roatational acetabular osteotomy is used for treatment of the
developmental dysplasia of the hip joint (DDH), which has mechanical
goals of increasing the stability of the hip joint and improving the
pressure distribution across the acetabulum. Althogh it is known that
bone remodeling is acquired under the changed load distribution at the
microstructual level, it is unclear how much there is any gross remod-
eling of the acetabulum after the rotational acetabular osteotomy with
conventional radiographic evaluation. Tomosynthesis is a three-
dimensional imaging technique based on the reconstruction of a
number of projected images at different angles with a digital detector,
which enables us to detect pathological lesion with effective reduction
of the visibility of the overlapping tissue, compared with projection
radiography. The purpose of the present study was to compare tomo-
synthesis with conventional radiography for the clinical feasibility to
evaluate bone remodeling after rotational acetabular osteotomy.
Methods: 12 consecutive patients (12 hips), who had previously been
diagnosed DDH and were treated with rotational acetabular osteotomy,
were included in this study. There were all female patients (mean age,
30 years; range 16–46 years). All patients were followed up longitudi-
nally, and anteroposterior (AP) pelvis radiographs and tomosynthesis
were performed at two and six months after surgery. Two orthopaedic
surgeon independently read images from two imaging modalities. We
assessed with radiographs and tomosynthesis whether there are some
callus formation (CF) and reconnection of trabecular bone architecture
(RTBA) between the pelvis and acetabular fragment at each period.
Additionally we observed with tomosynthesis at two months, some
bone remodeling around the bone graft (BRABG), and the region of CF
and RTBA in the acetabular ﬂoor, subdivided into three sections with
equal thickness (anterior, central, and posterior).
Results:All 12 patients were evaluated until six months after surgery. At
two months after surgery, CF and RTBA were observed in 11 patients
with tomosynthesis, while CF in 2 patients and RTBA in 1 patient with
AP pelvis radiograph. At six months after surgery, CF and RTBA were
observed in all patients with tomosynthesis, while CF were observed in
9 patients and RTBA in all patients with the radiograph. 9 patients
among 12 patients were applied with bone graft. All 9 patients were
evaluated at two months, and at six months. BRABG were observed in 5
patients at two months and 9 patients at six months after surgery with
tomosynthesis, while BRABG were difﬁcult to be assessed with the
radiograph. CF of the anterior/ center/ posterior section of the ace-
tabular ﬂoor were observed in 4/7/0 patients and RTBC in 4/6/1
patients, respectively with tomosyntehesis at twomonths after surgery.
Conclusions: Tomosynthesis provided high resolutional thin coronal
slices reconstructed from the projection images with effectively
